Introduction
The modern era of diuretic therapy began in 1949 when sulphanilamide was discovered to possess diuretic and natriuretic properties 1 . Diuretic agents have very wide application in the treatment of various chronical diseases associated with edema. They are generally prescribed for the treatment of hypertension, congestive heart failure, glaucoma, diabetes insipidus and liver aliments.
Hygrophila auriculata (Schum) Heine. (synonym: Asteracantha longifolia Nees, Barleria auriculata schum, Barleria longifolia linn., family: Acanthaceae) is described in the ayurvedic literature as Ikshura, Ikshagandha and Kokilasha, having eyes like kokila or Indian cuckoo. The plant is widely distributed throughout India, Sri Lanka, Burma, Malaysia, and Nepal. It is classified in ayurvedic system of medicine as Seethaveryam, mathuravipaka and uses for the treatment of diabetes and dysentery etc. 2, 3 Earlier studies have shown that the plant possesses antitumor 4, 5 , anti-nociceptive 6 , antibacterial 7, 8 , antioxidant 9 , hepatoprorective 10, 11, 12 , hypoglycemic 13 , and haematinic 14 effects. Constituents previously isolated from the plant include flavonoids (apigenin 7-0-glucuronide, apigenin 7-0-glucoside) 15 , alkaloids (asteracanthine and asteracanthicine) 16 , aliphatic esters (25-oxo -hentricontyl acetate, methyl -8-hexyltetracosanoate) 17 , minerals (Fe, Cu, Co) 18 , sterols (stimagsterol) 19 , triterpenes (lupeol, hentricotane, betulin, luteolin, luteolin -7 -0 -retinosides) 20, 21, 17 and essential oils 16 . It has been shown that the plant, Hygrophila auriculata, is unique for flavonoids and terpenoids contents 15 .
At present, there was no known scientific study reported in available literature sources that has been carried out so far on diuretic activity of the plant extract and different semi purified active fractions. Therefore, this study is aimed at exploring the plant, H. auriculata and its semi purified active fractions for their therapeutic potentials in diuresis.
Materials and Methods

Collection of Plant materials
The 
Extraction and fractionation
The air-dried whole plants of H. auriculata were made into coarse powder. The coarse powder (500 g) was then extracted with distilled water and 95% w/v alcohol separately by cold maceration process for 24 hr and 72 hr, respectively. Both extracts were filtered through muslin cloth and evaporated under reduced pressure and vacuum. The yield of the aqueous extract was 43% w/w and alcoholic extract was 29% w/w. Alcoholic extract was suspended in water and successively fractionated with petroleum ether, chloroform, ethyl acetate and n-butanol to produce 5.8%, 3.9%, 2.1% and 1.2% w/w fractional yields from each of the solvents, respectively.
Phytochemical screening and high performance thin layer chromatography (HPTLC) fingerprinting
To fractionate the bioconstituents, the alcoholic extract was fractionated with various solvents from petroleum ether, chloroform, ethylacetate and ethylacetate while the insoluble fraction was fractionated with n-butanol. Phytochemcial test on nbutanol fraction showed the presence of terpenoids. Distinct chemoprofile of this Int J Health Res, March 2009; 2(1): 61 fraction was developed using HPTLC with pre-coated TLC plate of silica gel 60 F 254 (E. Merck, India). Ten microliters of the butanolic fraction was spotted in the form of a band using CAMAG Linomat-V Automatic Spotter (CAMAG, Switzerland). The TLC pattern developed using n-hexane : ethyl acetate (7:3) as a solvent system. Then the plates were scanned in CAMAG TLC Scanner-3 and the peaks were recorded at a wavelength of 366 nm.
Toxicity studies
Ethical approval for this study was obtained from the institutional animal ethical committee (IAEC) of CPCSEA (Committee for the purpose of control and supervision of experiments on animals) with approval reg. no. CPCSEA/12-12-00/PH-07-14. Wistar albino rats (200 ± 50 g) of either sex were used in this investigation. The animals were kept in the propylene cages and maintained at a temperature of 25 ± 2 °C and had free access to food and water ad libitum. For subchronic and acute toxicity studies, the rats were divided into two groups of six animals each. First groups served as normal control. The second group of rats were fasted overnight and given water ad libitum while food was withheld 3 -4 hr after oral administration of the n-butanol fraction. The doses of the fraction ranged from 2 -5 g/kg body weight, orally. All animals exhibited normal behavior with no macroscopic changes in viscera 23 .
Evaluation of diuretic activity
The screening was performed according to the method described by Lipschitz et al. 24 . Male healthy Wistar albino rats (150-200 g) were divided into different groups of 6 animals each and kept in standardized environmental conditions. Animals were deprived of food 18 hr before the experiment. The first group of animals, serving as control, received normal saline (25 ml/kg body weight, p.o.); the second group received frusemide (10 mg/kg, p.o.) and other groups received doses of extracts/fractions (200 mg/kg each), in normal saline. Immediately after administration, the animals were placed in metabolic cages, specially designed to separate urine and faeces, kept at 20±1 °C. The volume of urine collected was measured at the end of 5 hr and the total urine volume, and concentrations of Na + , K + and Cl − in the urine were determined.
Analytical procedures
Na
+ and K + concentrations were determined by flame photometer. The instrument was calibrated with standard solutions containing different concentrations of Na + and K +17 . Cl − concentration was estimated by titration with silver nitrate solution (N/50) using 3 drops of 5% potassium chromate solution as indicator 25, 26 .
Statistical Analysis
The results were expressed as mean value ± standard error of mean (S.E.M.), where number of replica (n) is 6. Statistically significant differences between treatment groups were evaluated using analysis of variance (ANOVA) followed by Dunnett's test. At 95% confidence interval, p values less than 0.05 were considered as significant.
Results
Preliminary phytochemical screening of both aqueous and alcoholic extract and different fractions of alcoholic extract revealed the presence of flavonoids, terpenoids and tannins as major phytoconstituents present in alcoholic extracts/fractions. Phytochemcial tests on n-butanol and ethyl-acetate fraction showed the presence of terpenoids (with observed Rf values from TLC in concordance with HPTLC finger prints 22 ), flavonoid, and phenolic compounds.
The results of different diuretic parameters for preliminary phytochemical screening of semi purified active fractions are shown in 
Discussion
In this study, pharmacological evaluation of diuretic action of alcoholic extracts of H. auriculata were evaluated using frusemide (a high-ceiling loop diuretic) under controlled laboratory conditions. As diuretic therapy may lead to number of life-threatening electrolytic disorders and toxicities, so safety profile studies was carried out following a sub chronic administration of extracts. Results showed that there was absence of mortality and overt signs of toxicity. This would amplify the heterogeneous array of diuretic curatives available for safe and effective treatment of edema and cardiovascular diseases 27 .
The n-butanol fraction induced diuresis was strong and accompanied with high natriuresis, chloruresis, and kaliuresis (p < 0.01). Further there was low Na + / K + ratio, so the n-butanol fraction seem to be acting like loop diuretics which inhibits Na + , K + and Cl -co-transport at thick ascending loop of Henle. K + excretion was increased perhaps due to high Na + load reaching the distal tube. However, alcoholic extract induced both marked natriuresis and kaliuresis (p < 0.05), but the Na + / K + ratio was more than that of frusemide, indicating the weak kaliuresis or K + saving property of alcoholic extract. 28 Since the phytochemical screening revealed that alcoholic extract comprise certain other low polar constituents besides the terpenoids, there is a chance of interference among the different constituents. Also, the co-extracted constituents of alcoholic extracts may interfere with absorption, distribution, binding to receptor of the active component(s) or have opposite overt effects on same physiological function, thereby decreasing the cumulative diuretic activity of alcoholic extract as compare with n-butanol fraction. 29 The above results raise the possibility of existence of diuretic activity by inhibiting tubular reabsorption of water and sodium ion. The above result is a good indicator for the efficacy of a H. auriculata as diuretics.
Based on the phytochemical investigations, Values are expressed as mean ± SEM (n = 6); * P<0.05 and * *p < 0.01 compared with control (ANOVA followed by Dunnett's t-test).
and pattern of urinary excretion, it seems that the terpenoid present in n-butanol fraction may be responsible for diuretic action of H. auriculata. However, advance experimentation is under way in our laboratory to elucidate the specific mechanism of action.
Conclusion
The extract of H. auriculata has diuretic effect supporting the ethnopharmacological use as diuretics.. This effect may be explored in the use of the plant in the management of some cardiovascular diseases.
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